Ontogenic corticosteroidogenesis of the domestic fowl: response of isolated adrenocortical cells.
Ontogenic adrenocortical function of the domestic was investigated using adrenocortical cells isolated from embryonic chicks (18, 19, 20, and 21 days old) and male and female posthatch birds (1 day, 1 week, and 3 weeks old). Production of the predominant corticosteroids secreted by the chicken adrenal gland, corticosterone, cortisol, and aldosterone, was measured by radioimmunoassay after 2-hr incubation of cells with or without steroidogenic agents. Approaching hatch, basal and maximal ACTH-(1-24) (ACTH)-induced corticosteroid production increased steadily and peaked around 1 day posthatch (5-18 times and 3-9 times, respectively, the production values at 18 days embryonic life). Thereafter, corticosteroid production values decreased steadily to 3 weeks posthatch. Corticosterone predominated over the ages studied: Maximal ACTH-induced corticosterone production averaged 52 and 115 times the production values of aldosterone and cortisol, respectively. In addition, maximal ACTH-induced aldosterone production was roughly 2.2 times greater than cortisol production over the ages studied except for a short-lived, disproportionately greater aldosterone production at 1 day posthatch. In addition to perihatch and age-related differences in cellular corticosteroid production, there were also differences in cellular sensitivity to steroidogenic agents as indicated by the differences in half-maximal steroidogenic concentration values (ED50 values) of the steroidogenic agents. Sensitivity to ACTH increased 2.7 times from Day 18 of embryonic life to 1 day posthatch and then decreased steadily to 3 weeks posthatch. In addition, sensitivity to 8-bromo-cAMP (8-Br-cAMP) increased abruptly at 1 day posthatch (nearly 3 times) but then remained constant thereafter. However, a consistent change in cellular sensitivity to 25-hydroxycholesterol was not observed until 3 weeks posthatch (an increase in sensitivity of 3 times that at Day 18 of embryonic life). These data of cellular sensitivity suggest that there were distinct development and maturational alterations in the cellular loci at which ACTH, 8-Br-cAMP, and 25-hydroxycholesterol acted. Thus, during the transition from embryonic to postembryonic life of the domestic fowl, there are alterations in adrenocortical cell steroidogenic capacity and in the function of some cellular loci comprising the corticosteroidogenic pathway.